Background The aim of this work was to describe the television (TV) viewing time of preschoolers and to examine factors that may be associated with it.
Introduction
Childhood overweight and obesity has increased markedly over the past two decades and it has become a major public health problem in most industrialized countries as well as in countries in economic transition. 1 -5 Several epidemiologic and intervention studies have suggested that television (TV) viewing time is one of the most important factors that may be associated with overweight and obesity in preschoolers, school-aged children and adolescents. 6 -9 Moreover, investigators have also shown that excessive TV viewing time is linked to violent or aggressive behaviors and several psychosomatic symptoms (i.e. attention-deficit/hyperactivity disorder-associated behaviors). 10 -14 For all these reasons, the American Academy of Pediatrics (AAP) has proposed the limit of no more than 2 h/day exposure of children to TV and video. 15 Taking into account all those mentioned earlier, it is clear that specific measures should be taken so that the adverse effects of excessive children's TV viewing time on their life to be prevented. However, the factors affecting children's TV viewing time should be identified so that this goal to be achieved. Several studies have been conducted for this purpose. 16 -23 The vast majority of these studies have been carried out among school-aged children and adolescents. Parental TV viewing time, 16 -18 the number of TV sets in the household, 22, 23 the existence of TV in child's bedroom, 22, 23 the frequency of the family watching TV together, 16 eating meals in front of the TV 16, 22 as well as the existence of parental rules 16 -18 have been proposed as the most important factors associated with children's TV viewing time.
Limited data are available regarding the time preschoolers spend watching TV and the factors that influence this time in this age-group. 24 Moreover, to the best of our knowledge, there is no information concerning Greek children's TV viewing time. Therefore, the main objectives of the present work were to describe the length of time that preschoolers spend watching TV in Greece and to investigate the factors that may influence preschoolers' TV viewing time.
Methods

Sampling
The design and rationale of the 'Growth, Exercise and Nutrition Epidemiological Study in preSchoolers' (GENESIS study) study have been published previously. 25 In brief, 2518 children, aged 1 -5 years were recruited in the study, between April 2003 and July 2004 (response rate 75%). These children were enrolled from a representative sample of randomly selected public and private nurseries as well as day-care centers within municipalities in five counties of Greece (Attica and Thessalonica because they cover the largest part of Greek population (almost 60%) and the rest three because they were convenient counties). All nurseries invited to participate responded positively and then they took part in the study. Among the total number of nursery schools studied (n ¼ 115), 63 were in Attica, 10 were in Thessalonica, 12 were in Halkidiki, 22 were in Aitoloakarnania and 8 were in Helia. The sampling of the nurseries was random, multistage and stratified by the total population of children, according to data provided by the National Statistical Service of Greece (Census 1999). The selected counties are widely scattered over the Greek dominion while their overall local population comprises about 70% of the total Greek population (Census 1999). After adjusting for parental age and educational level of the population agreed to participate in the study, no significant differences between the overall population characteristics and the study sample within counties, according to data provided by the National Statistical Service of Greece (Census of 1999) were observed. Thus, the final sample is representative of 70% of the Greek population with proportions of 8.7, 21.1, 38.8 and 31.4% (in the current study) for children aged 12 -23, 25 -35, 36 -47 and 48 -60 months, respectively. Both a letter explaining the aims of the current study and a consent form were distributed to each parent having a child in these nurseries. Parents agreed to participate in the study had to sign the consent form and provide their contact details. Complete data became available for 2374 children. The participation rate in each nursery varied from 54 to 95% (mean participation rate: almost 78% and median participation rate: almost 66%), reaching the highest rates in rural areas ( participation rate . 84% in all rural areas) and the lowest in urban areas. Moreover, it should be mentioned that the proportion of children attending day-care centers varies between 85% and 95% depending on age group while no differences are observed for these proportions between urban and rural residencies. Approval to conduct the study was granted by the Ethical Committee of Harokopio University of Athens and by all municipalities invited to participate in the study.
TV viewing assessment
Children's TV viewing time was assessed by parental report on their children's TV/video viewing time during a usual weekday and a usual weekend. In particular, two questions (i.e. How many hours your child watches TV/video on a usual weekday and how many hours your child watches TV/ video on a usual weekend) were used in order to assess children's TV viewing time. Children of this age usually spend 6 -8 h/day at daycare and there is no opportunity for TV viewing during that time. The mean daily TV viewing time was calculated using the following equation: daily TV hours ¼ ((weekday TV hours Â 5) þ weekend TV hours)/7. Thereinafter, on the basis of the recommendations of the AAP regarding children's TV viewing time (i.e. less than 2 h/day), the participants were divided into two groups as follows: children watching TV less than 2 h/day and those watching TV ! 2 h/day. 15 It should be noted that this limit has been proposed only for children aged 2 years and older, and AAP recommends that TV viewing should be discouraged for children younger than 2 years of age. However, this cut-off point was also used for children aged 1 -2 years so that the current findings to be comparable with those declared from other works. Moreover, parents were asked to report the time they spent watching TV on a usual weekday and on a usual weekend. Using the aforementioned equation, parental mean TV viewing time was also calculated, separately for participating mothers and fathers.
Physical activity assessment
Using a valid, structured questionnaire, information regarding children's physical activity was obtained by parents during scheduled interviews at the nurseries (heart rate monitoring was used to validate this questionnaire). 26 Parents were asked to provide information regarding their child's participation in outdoor organized or non-organized physical activities during a typical week. Then, a research team member was recording this information on this proxy questionnaire. Emphasis was placed on light to vigorous physical activities (LVPAs) with intensity higher than four metabolic equivalents. More information on the type of activities comprising LVPAs is presented elsewhere. 25 Preschoolers were divided into those having a LVPA ! 3 h/ week and those having LVPA , 3 h/week.
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Anthropometric measurements
Details about the measures used for performing the aforementioned measurements are presented elsewhere. 25 In brief, body weight was recorded to the nearest 10 g with the use of a Seca digital scale and with subjects standing without shoes in the minimum clothing possible, i.e. underwear. Recumbent length was measured for all subjects to the nearest 0.1 cm with a portable measuring wooden board that had a stationary head piece, a sliding vertical foot piece and a horizontal back piece with a measure tape mounted on it. Further to recumbent length, standing height was also measured to the nearest 0.1 cm, with the use of a commercial stadiometer (Leicester height measure). Body mass index (BMI) was calculated as the ratio of weight (kg) with height squared (m 2 ). The Nutstat module of EpiInfo 27 was used to determine children's age and sex-specific percentiles for weight, length and BMI. The US Center for Disease Control (CDC) age-and sex-specific growth charts and relative cut-off points were used for the definition of overweight. 28 Specifically, up to 24 months the weight-for-length growth chart was used to classify children .95th percentile as 'obese', while for children older than 24 months, the BMI-for-age chart was used to classify children !85th and ,95th percentile as 'overweight' and those !95th percentile as 'obese'. Overall, 65.2% of participants were normal weight, 17.2% were overweight and the rest 17.6% were obese.
Other recorded characteristics
A structured interview was conducted with both parents, in order to collect additional information regarding (a) parental educational level, (b) parents' age at birth of the child, (c) participating preschoolers' birth rank (i.e. first-born versus not first-born child), (d) the existence of brothers/sisters, (e) the region of residence (i.e. large urban/urban versus rural/ small towns), (f ) maternal employment status (i.e. employed versus unemployed) and (g) time mother and father spent, separately, with their child at weekdays and weekends. All measurements were performed by the same research team in all nurseries.
Statistical analysis
Normality of distribution was evaluated through the Shapiro -Wilk test. Continuous variables are presented as mean + standard deviation (SD) and categorical variables are summarized as relative frequencies (%). Associations between categorical variables were tested by the use of contingency tables and the calculation of chi-square tests without the correction of continuity. Because the TV viewing time was not found to be normally distributed (P , 0.001), the associations between this time and several other categorical characteristics (i.e. parity, parents' educational status, the existence of brother/sisters, etc) were evaluated through Mann -Whitney or Kruskal -Wallis test, as appropriate. However, owing to multiple comparisons, the Bonferroni correction was used in order to account for the increase in Type I error. Correlations between children's TV viewing time and other continuous characteristics (i.e. parents' TV viewing time, and time that parents spent with their children) were assessed using the Spearman correlation coefficient.
Multiple logistic regression analysis was performed in order to determine the independently associated factors with child's TV viewing time (i.e. ,2 h/day versus ! 2 h/ day). Several socio-demographic characteristics (i.e. child's gender, parental educational status, maternal employment status, siblings) and lifestyle characteristics of children and their parents (i.e. child's physical activity, parental TV viewing time, time parents spent with their children) were entered as independent factors. These factors were selected either because they have been found to be significantly associated with child's TV viewing time in previous works or because we hypothesized that they will be associated with child's TV viewing time. Moreover, because the sample of the current work is based on a cluster design (all preschoolers of nurseries enrolled in the study), this was taken into account in multiple logistic regression analysis using the option 'robust cluster'.
Finally, discriminant function analysis was used in order to determine which of the independent variables best distinguish children spending !2 h/day in front of TV from those spending , 2 h/day. Standardized canonical discriminant function coefficients that indicate the degree of influence of the several independent factors on the dependent variable were used for this purpose. The larger the standardized coefficient the greater the contribution of the respective factor to the discrimination between groups is. In this analysis, all factors used in the multiple logistic regression were used as independent factors. A probability value of 5% was considered as statistically significant. STATA software was used for all the statistical calculations (version 8, 2003 , STATA Corp, College Station, TX, USA). Table 1 illustrates several socio-demographic characteristics and TV viewing time of participating children and their parents. The mean value of child's TV viewing time (SD) was 1.32 (1.12) h/day, that is 1 h and 19 min per day, and this time was statistically significantly longer in children aged 3 -5 years compared with those aged 1-2 years (P , 0.001). Similar results were found regarding the time that children spent on watching TV through weekdays and weekends (Table 1) . Almost one third of the participants (26.0%) spent 2 h/day and more in watching TV (i.e. 22.9% spent 2 -4 h/day and only 3.1% spent more than 4 h/day in front of a TV set). The percent of children whose TV viewing time was longer than 2 h/day was higher in children aged 3 -5 years than in those aged 1 -2 years (32.2 and 11.1%, respectively), and no significant difference was observed between boys and girls (P ¼ 0.470). The mean value of parents' TV viewing time was almost 2 h/day for both mothers and fathers. In particular, 55% of fathers and 44% of mothers spent more than 2 h/day in watching TV. In addition, only 9 and 7% of fathers and mothers, respectively, spent ! 4 h/day (Table 1 ).
Results
Children's BMI status, their physical activity status, their maternal educational status and the region of residence were significantly associated with the time children spent in watching TV (Table 2 ). In particular, it was found that TV viewing time (daily, at weekdays and at weekend) was shorter among normal weight children compared with 'overweight' and 'obese' children aged 1 -2 years. Similar results were detected in children aged 3 -5 years as concerns the TV viewing time at weekends and on a daily basis. Moreover, the TV viewing time was statistically significantly longer only among the children aged 3 -5 years with low physical activity (LVPA , 3 h/day) and those lived in large urban or urban regions compared with their counterparts. Finally, the TV viewing time was shorter in children whose maternal educational status was high (.12 years) compared with those whose maternal educational status was moderate (9 -12 years) or low (,9 years). On the other hand, no significant association was detected in the TV viewing time between children with and without siblings, between those whose mothers were unemployed and employed and between those who were the first child and those who were not ( Table 2) . Bivariate analyses revealed a significant small positive association between children's TV viewing and parents' TV viewing time (Table 3) in both the age groups of children. In addition, a slight inverse correlation was detected between the time mothers reported to spend with their children and children's TV viewing time (the correlation coefficient r ranged between 20.076 and 20.147). Table 4 presents the results from the multiple logistic regression for children aged 1 -2 years and those aged 3 -5 years, separately. Time that mothers and fathers spent in TELEVISION VIEWING front of a TV set and the region of residence seems to influence significantly the TV viewing time of children aged 3 -5 years. On the other hand, the maternal educational status, the region of residence and the maternal TV viewing time were found to be significantly associated with the TV viewing time of children aged 1 -2 years. In the total sample, it was found that child's age, maternal educational status, parental TV viewing time and region of residence were significantly associated with children's TV viewing time (data does not presented in detail). Moreover, stratified analysis by region of residence was performed in order to assess a possible selection bias that may have been caused by the low response rate in urban regions. The results were similar with those mentioned earlier.
Finally, the discriminant function analysis revealed that among children aged 3 -5 years, the three most important factors that best distinguished children who spent !2 h/day watching TV from those who spent ,2 h/day were mother's TV viewing time 
Discussion
Main findings of this study
In this work, the time that preschoolers spend watching TV and the factors associated with children's TV viewing time were examined. The mean daily TV viewing time was 46.2 min/day for children aged 1 -2 years and 1.5 h/day for children aged 3-5 years. Moreover, taking into account that AAP recommends the limit of no more than 2 h/day for children's TV viewing time, we found that 26% of the participants exceeded this limit. However, this percentage was higher among children aged 3 -5 years (32%) compared with children aged 1 -2 years (11%). Moreover, the current findings indicate that parental TV viewing time was significantly and positively associated with children's TV viewing time in both age groups of children. In particular, the maternal TV viewing time was the first most important factor for the discrimination of children spending !2 h/day from those spending ,2 h/day in front of screen among children aged 3 -5 years and the third most important factor for children aged 1 -2 years (i.e. the first and second most important factors were the maternal educational status and the region of residence).
Finally, the findings of the current work indicate that children living in urban or in large urban regions are more likely to exceed the limit of 2 h/day for watching TV. This may be because children living in these regions spend more time inside house and consequently they have more time available to watch TV. Moreover, children whose mothers are highly educated are less likely to spend !2 h/day in front of a TV set compared with children whose mothers are low-educated.
What is already known on this topic and what this study adds
Several similar studies have been conducted in school-aged children and adolescents. The results of the current work are consistent with those of others. For instance, Solgul Yalcin et al. reported that the mean of daily TV viewing time among 187 children from Ankara, aged 3 -6 years was 2 h and 11 min per day. 24 Another study was conducted in order to develop and evaluate an intervention to reduce TV viewing by preschool children during 2004 in rural upstate New York. In this work, it was found that children watched TV almost 1 h and 42 min per day before the intervention. Moreover, 33% of children included in the intervention group and 45% of participants in control group spent at least 2 h/day in front of TV. 29 Finally, the results of a large cross-sectional study conducted among Australian children aged between 4 and 12 years showed that preschoolers watched TV 1 h and 42 min per day. 21 In addition, in agreement with the current findings, the results of the unique previous study conducted in preschoolers 24 showed that parental TV viewing time was positively and significantly associated with children's TV viewing time.
Similar results have been reported in studies conducted among school-aged children and adolescents. 16, 17, 20 This relationship between children's and parents' TV viewing time may imply that parental behaviors create an environment that can promote similar behaviors in their children. This hypothesis may be confirmed by the fact that previous studies have reported associations between parental and children behaviors, such as physical activity and dietary habits. 30 -34 Therefore, although several studies have investigated potential factors that may influence children's TV viewing time in adolescents and school-aged children, to the best of our knowledge, only one previous study-much smaller than the current study-has investigated the factors influencing preschoolers' TV viewing time. 24 As a result, this study extends the findings of the previous works in a younger age group (i.e. preschoolers). Results from multiple logistic regression analysis: the GENESIS study.
Limitations of this study
There are some limitations in the current study. First and foremost, some factors that have been proved to be significantly associated with children's TV viewing time (i.e. the existence of a TV in the child's bedroom, their siblings' TV viewing time, the number of TV sets in the house and parental rule regarding the amount their children watch TV) have not been recorded in the current study. Moreover, only TV/video viewing time was recorded and not the time children spent playing video games. However, taking into account that very young children may not spend a lot of time on video games, we think that this limitation may not affect significantly the current findings. In addition, children's TV viewing time was obtained by parental report and the validity of their report was not examined. However, significant correlation has been reported between parental reports of children's TV viewing time and TV diaries. 35 Another limitation of the current study was that the response rate was almost 54% in urban regions. Therefore, it is possible that the association observed between region of residence and TV viewing time (i.e. children living in rural regions watch less TV than those living in urban areas) may not be an actual one. Moreover, a questionnaire, not valid in this particular age group was used to assess the children's physical activity. In particular, the validation of this questionnaire has been evaluated in 6-year-old children. However, it would be preferable to measure physically activity using accelerometry, since it is widely accepted that accelerometries would provide more valid data. In addition, although it is recommended that children should achieve at least 60 min per day of at least moderate intensity physical activity, only the 3% of the current population was found to be physical active more than 7 h/week. Therefore, the arbitrary threshold of 3 h/week was used. Moreover, it is possible that children's physical activity is underestimated by their parents since children spend about 6 -8 h/day in nurseries and parents do not know at least the non-organized physical activity of their children during this time. These limitations could be possible explanations for the fact that no association was detected between child's physical activity and TV viewing time. Finally, as a cross-sectional study, it is not appropriate to identify cause -effect relationships.
Conclusion
In conclusion, the findings of the current work revealed that a substantial percentage of very young children (almost 26%) exceed the limit of 2 h/day for TV viewing. Moreover, the present results indicate that preschoolers' TV viewing time is strongly associated with parental TV viewing time and particularly with mother's viewing time. Therefore, pediatricians and health professionals not only should make parents aware of the adverse effects of prolonged TV viewing on their children's health and development but also should help them recognize that their TV viewing habits may influence the time that their children spend watching TV. Further research that investigates the potential causality of parental viewing and children's viewing through perspective cohort studies or randomized controlled trials are required.
